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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain excellent film 
quality equal to that of a thermally oxidized film by 
introducing a hydrogen-containing gas in addition to a 
silicon-containing gas and an oxygen-containing gas and 
generating plasma containing hydrogen in a beating 
chamber. 

SOLUTION: A silicon oxidized film is deposited and film- 
formed on a substrate by a plasma CVD. SiH4 gas is 
supplied from a monosilane supply source 41 through a 
1st gas pipe 33 and a shower head 32 and diffused 
above the substrate G in the treating chamber 1 2. 
Gaseous 02 and gaseous H2 are supplied through a 2nd 
gas supply pipe 35 and a shower head 34 from a gaseous 
02 supply source 42 and a gaseous H2 supply source 43 
to be diffused in the upper part of the treating chamber 
13. After film forming at a prescribed gas pressure, a gas 
flow rate, a temp, and for prescribed time, the supply of 
SiH4 gas is stopped without stopping the plasma in the 
film forming and gaseous H2 is supplied from the 2nd gas 

supply pipe 35. As a result. H in the plasma and Si in the film-formed silicon oxidized film react 
with each other to accomplish an action to cover the defect in the film. 
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(57) [Si^] 

C ] fmm. 1 3 «c -> y 3 >$:^r*';^ *5 J: o* 
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Cit^2) 7'5'X-7CVDK:.i:Cia«CCt^';3>K 10 

i. 

XCD 7"^ X-7*5 J:tX7k^«:^Wr 7* 7 X-7 Wl^^S 

7X-7-c*S£: i^J^at-rsfi^ 1 oit*JS4 
[ii*3S6] 7'5X-7CVDCCcfc<9SS«<:->';=i>^ 

JJ^^rttc >; 3 >^W**x*j J: CJfMlR^W^'x *3iA 
f^.^:«/;^«A#ia<!:. 

9imm^tc^'^:x-7imm-rh^^:x-7m}S.^mti:M: 40 

«9S:3^7X-7Sfe^^|g{cJ:0. ->'j3>#W:«fx*iJ:af 

( 7 ] H?iB7KSR**x jg A^Stt, tuiai^ U 3 > 
Af c <t imeii.r -2>ii*i e (cie«©^' y 3 ^^^b 
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•7X-7CDgfe^?r<?±-r^Ci)d:< . -> U 3 >^W*':^ 5r 
»±L. *#X/x?&a|Xf sct^^aiiif 2>s«*317 
tcstScDi^ >; 3 >KfbJS<OfiJaB«S. 
{3i^^9] Bui27K^:^fX^A#^iS{i> b5§B7-7Xv 
^^latc J: ^ 'J 3 >^:ff ;?7 X J: iy®^^**';^ (D 
7'-7Xv<D^^f?±L/ciSm. i^'J3>^W*fX?r 
^±L. 7kSR*'X«r^AL/. MIB^-^Xv^BS^Stci: 
»)*f^*'X%$Wr ■5:77Xv«r^-r-2. C i^!|tS![i 
7 tciBiScDi' y 3 >K^b)BcD^a«a. 
1 0 ] mSsizr^:X-7^fS.^mt. ^Sty'v 
x-7*^fiS-r c i ^^l^iT sit^^e bii^Ji 

9 <Di<^-rtiifi 1 :^{CIBi8©S^ y 3 >M<ba<Dfi£iSi?g, 
Csl^ 1 1 ] HirsB:7'-7X-7^^^©». SNPite^Sf 

K-smoiy y 3 >e(fbjg<??(iRMs^a. 

COOO 1 ] 

(LCD) ^»«±{C, :/^X-7CVD«:<fcO->'J3 
>mim'k^T^^^ V 3 >K{bJB©)lS)gi*a*J J:affiSi 

[0 00 2] 

m^omm] (LCD) ©i?^(c4o 

t,ir«, ;^/^X^©5E6)^©LCD»«C[)^fflK, r^^X 
v#Hm©T-fBiT«o^mt4oai)^^. W^tiK^b-^ y 
3>BI (S i O,) ^j:<!:©i»i»Jgi*^f|-r.5. C»*Dt9>-S 
r?'^ X V C V D «iS*tT r U ^ . 
[000 3] C©:7"-7XvCVDMa«ciit,^-c«, *S 

=7X^^^§LXi^ I CP (Sf^ife^^) ^-^x^cv 
DKS. -7-ff7p<S7'-7XyCVDi^g, ECR:7'^X 

vc V D iiBSc t >-r <. i s , 

( 0 0 0 4 ] )t i A «, -> y 3 >®{bM*j?SM-r 5^ 

*y->7>tMIS, *^5^7>iM®(^b^> Sfc 
»TEOS»{b:</X^€rfiyi*^XiLT. T'^X'^ftia 
SrttC^iAL, l^ffie:?*^X-r?:^3-f±. Ma^F^© 

LCDSffitc, i^y 3>K^bi^*iiSS-i±-rfiEigL-ct,» 
•s. 

[0005] 

fcr^^X-^C V DK J: I? V y 3 ^ffi-fblBl^fiSBILfciS^ 
^Bnjgfi®^ (D i t ) :055 X 1 O'^SftiB 

[000 6] JfeMibiCi; Ot^dxti 1 000 •C®SlS-C>' 
y3>K^bJBI*<!S)BIL/fcJS^tctt. I^SMIfimS (D i 
t) ?r5x 1 0^''^)Ki<S<-rSCi*5-c#, ^jtfi?cM 
L C D»«©J; •5«c;<J^^SJ©JS-^«£: 

«. 1 0 0 o'cosa-cw. tJ;{b©te-en*i*«.?t«?). 

SSC V D«rffil,>5 C <b*J-C*&l,^. 



[0007] ^mm\t'^:f>^i^mm^m^xrj::$nfci>(D 
[0008] 

[0009 ] ^^m<om2<Dmj^^cj:Hit. y^x^c 

V D CC J: »5 mmc iy U n tS U T -5 

[0010] C cr. luiB*^;^'x?lr#Af 'SXfKi. 

•7'^ X-7*5 J: O'*^ S ^ X vtiiSaS ^ X 

[0 0 1 n *J^?^cD||3<DllS.^,tc<l;nt^. :7*^X^C 

V D tCcfc: «3 StSiCv- :3 >K^tM^iiS l^Xf&mr^ 

$W;?/x4c5<l:y^^W:^';^^^AT^fiS;ig;^'X2gA^ 
Wtt. iaa^CC7k^:^fX^«AT^*m:^/X«A^I9: 
«i31^F*3K:X^Xv^^-r^:7*^Xv^^ia<h 

X 4i5 ct O^'^'&W ;^ ^ ^ X V ^ U r SSCC 
[ 0 0 1 2 ] c cr. luiB*S:^'x^A^I9:t^. taise^ 

yn>^w:e7xc?^A^#±b/cfaw:. KMmmca^m 
^;^7X^A^K(i. friax^xv^^Kcfc^^"; :3> 

^W*'x *5 J: o-K^S^^i^x (D X ^ X v(D^fiR^#±^ 
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Tfccfcl^O. Sirf5X^X-7^^©(cj:-5i^yr3>^W 
:^'X fcct 0*^^^:^'X<D X^ X-7Cr)^^^^± L/ciS 

Su^X^ Xv^^^lStc J: OtK^:^':^ ^^WT X5 X 

[0013] */c. fiijiex^xv^^e^^. i^^SX 
^X-7^^^'r^feCD'C*>^C<h;&WtU<. :R^*fi^CC 

[0 0 1 4 ] :*^qg«:<l:n(i. AliSMrtccv'y r3>-gw 
;tfX*5<^0'K^^W:^X^#AL/. X5X"7;&^^U. 

sffiici^ y =3 >s^bjR*#aLr^-r s x^ xvc V 

7k*:^';^^wx7Xv^fl$iS'r^o *^^wx^x 
^^(oykmm^m^tifct^ y =z >»aK<D5> y n ><!:^ 

[0 0 1 5 ] coti^ic, x^x^iurffiarsx^x 

X^ X^(ll}tm(OBmf)^M:< . X;U- X y b (DU,^.ib^ 
(^crj:^m^i>^C^ibK X^XviL/riSlBSX^X'7 

[0 0 1 6 ] ^/c. 7K^;^'X<D#A^»g^iFp1^r. s-'y 
=3 >$^*fX43 J:c;^#$W:<f x<h^^CC^A J: 

m^r^fcii>(,at. iSfliCD/ci^XOt^y n>^:^:^7X^<? 
±t*CC*m*pX^29AT^«^:«>S*?3J bi^K 
[ 0 0 1 7 ] *^^(C:ldl^r. Vy ::r>-^W:^^X<f:Lr 
^^->^> (S i HJ ;^7X. TEOS (S i (O 

S^MtS 1 0-5 0 0 s c cm>^)W^bl>o @t^^ 
W;^7X«i;bT«. ®^:^7X. ^K^k^^;(7 X^Jf ^(Cffl 
l>^C<f:;^-C#. -eoi«S«l 0— 2 0 0 0 s c cin*5 
$6CC. 7tc|R**X©ife*»l 0-1 000 s 

[0018] 4:^|gtc4dlirX^Xv^*©W. ±3$ 
L/cJ:^CC. i^^gX^X-^y&^^^n-S^^CDT&W^L 

n^CCPRS^tlt*. ECR (Electron Cyclotron Resona 

[0019] 



5 

<t 0 s«G±ici^ a ymitm ( s i o, ) i^mr^ 
[0 02 0] u-vay!7m3t9mi(Di^^wm^t^ lo 

[002 I ] mmM4. ^-h^^yyr^me. 

/c. n - K a 3 :;^fflij i <DraT*S«G<oSt:f 

HMK:ai^3ti€>o 20 
[002 2 ] Jfi^ 4 F^{C ict^mmr - A 5 ;&5^C:f P> ti 

[002 3 ] C<DJ: ^?!i^jii*?iSe>;^xA^idliT(i. 

bcmmtz b^<ommG^mmmm2(rc 

-eUr, FD •;^d7M3Cr)M3^M4PJCDy- 

^ 6 -c^mmm^tifcmmGi^^^mmr - a 5 (c j: ^3 

^CoTl>6<. *5Mf*0»EG«]lH-Xa- Kd «y ^^3tC 

-\'Uy^m3[^(D2 5^(D&^Gt}^:^-\i y hC(CM5 
[0 0 2 4] yc(C. :^mMi^mm^n^y'^:^^CVD 

7tj. mmt^^m ( i po r^-^xv^^a^^^^ur 
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fc. C(D^^^>^>^1 0«. S«6iai 4{C<l:0^^':?>>> 
[0 02 5 ] r^i't-mi 2F*?«:«. 

^r>f*:^gpi6. ll2^iKr>T-:fSPl 7. 113^ 
IKr>7":^SI51 8. *5cfcaf||45^Kr>r:^Sn 9*^6 

[0 02 6 ] cne>^ 1 rjii^bmAr^^ryy'i^^i 6 
-.1 9coct3.c.^^i^^ if^msm2 o^^mm^ti. r^-n- 
mi 2<D±yf^cm&^tix\.>i>^ i&mmt2ot^^^i^ 

fern 1 tf:^m^3 3 tcoi^r i^m-^o 

[0 0 2 7 ] cn6^1^J:l^L^4^iKT>r-:^^l 6 

tS. *&mg|5M2 0CcS,m$nft:*£^R2 I:^)^e)51-:^CCS 
a$n. ::i-i--(0^m^2 2(C^ii>X2-:>E.nm^2 
3. 2 4CC^i^$nri>€>o Ctl6 2-oOHft?|^SP2 
3. 2 4U. ^n^n, ^il^gP2 2jJ?:»6H;^^^Jffl^J^cC 

7!)^6jiliy^ia^#<^icc?f^^$n. cne>H:ftff^si52 3. 2 

4CD]S^ffi^«. S^i&.^.25, 2 6;&^0«$tiTli-5o b 
1 >:cC^L^4:$5^KT>r•:^SPl 6-1 9CDS«E * ^iS^ 

[002 8] ^ /c. ^MmSI^2 3,24 CDJf?«cm$ 
tl/cgSfi 2 5 . 2 6{C«. 02fC7j\-ri:5K:, >'^»^7i;> 
>y 1 0 <h(DraCC. 1Si5[a)Sfl&a5«2 7 7&Sgl^$nTl^ 
cnccJrO. :lll J:si^U^4^iKT>'r':^S|51 6- 

i9cc^s«. -en-en. Stftsi5*t27. ^^•^e;^>^l 

0, fcJ:o*gitfaiSl 4CCcfcO«*?n'CC^-So 

[002 9 ] S6^c, miti:\.^um4^^r>Ti'd^i 
e-^iBo^fc^txDi&m&mzotcfct. ^v^^^^^v^ 

:^2 3^-frbXK¥mM2 2i)^mi^^nx\.^h. Cti^c 

cfc*). c<DR?n:M2 9t^h. mmm^y'yx^^^^ 

3. 5 6MHz©lSS«^:^X^«*&3n^ct^tCJQ:oT 
[0 03 0] $6iC. T>r't-^ 1 2C?>ffliJliiC«. 

xv(Da@^nFSij-r€^:^x. iw^w, sFe^wj^-r^ 
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[003 1 ] mm 1 3(D±^<Dmmt^^ i i (DTm(tc 

-^-y K3 2:>&^i9:W6n. CCD>'t^7— K3 2(C 

3 3<DffiaatcW>'i;ri>^:^;itf:^'C*'2>^>'v'^> (S 
i H,) «)|&?JS4 l;&^Sm^nrC^2>« bfc55)^'or, s 

^-^v K32^/M^r, S i H,iJ:^ti^m&^in. 

— Y3 2n<Dii7.iiLmi^if\\^x. mrnui 2 

[0 03 2] ty^V--^v V3 2tiCm^\^X. ^ 

At'mS^htx. C(r>iy^V syK34CCti. ^29^:^ 

fia&^3 5*ii8JK$tirfcO. ®2CD:*f::^«iimof6«» 
tCtiO,:^X#^*&^E4 l*Jj:0'H.;tfX«*&i2i4 2^05^;^ 

;^'X«jf&i!i4 2*^6. Il2;?;fx«*&^3 5*J<i:?:f->i'r7 
----^ F3 4^/^L/r. Oz:^7;^*5j:C/H,;^'X;!?iet*&oT 

[0 03 3] $6iC. 3F*iOiSgPiafiStCi3:. 

^ry — ..y K3 4(c*tr^-r5<fc^jc, mt^-fe^^ -:'^ 
•^5^^oj|^:^gpW3 6a^/rLr. tSMSS^r 

*'5LCDSffiG^iSa'r5)t«?)<Dl8HS3 6*s^l:f6 

isa^3 6tcti. «iiii^p^{cjaA?ni6^i&3 

36CC^J. MS^l 3l^r^$n/c:7-^Xv^SKG 
[ 0 0 3 4 1 $ /N*:; ^ 1 0 cDjSfflcDiMMa^ 
md<-h3 7{C(igf^«3 7a;J>JSi^$nri^6o 
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ntc^o. 3rt;&s^sox^s*'c«^?i*3 

[0 03 5 ] :X5C. CCDct^CCfll^Sn/ty-^X^CV 

[0 0 3 6] m^Gi)mmm i 3 ^^tSA^ ssas 

3 6«:igg$nr^^>:7-?n/ct^, 0ij^L^ci^gfma 
««:cfcDgf^«3 7 a*/M.riaS^l 3f^^gtS^ 
mtf 1 0-*To r rfiScDiSK^t^fi8tC«|#Sn 

10 €>o 

[003 7] C0^5e<3[)*^^^j:-^irc«. i!^^ 1 3 
P^OCti. S i H,;^';^^^!i4 1:0^^0 l;^:^#tjAig3 

3^/M^T3&^^^y>^^>^2gA$n^i«^C. O,:^' 

:^m^^m^2i)^hm2^:^m&mi:fruxo^:fi^i>m 

A^ti. dBtrnmi 3p^<DEE:hifil mTorr-'lTor 

[0 03 8] CCDBJCDSSSfci. S i H. ta|x.tf 
1 O'-S 0 OSCCM. 0,:^'X«. FJ^t^l 0^-2 0 
0 0 SCCMicS^Sn^o */c. i8SiC^3 6{CtSS3 
20 tl/c««G«. m«2 0 0'-4 5 0'COiafi(C«f*.$ 

[0 0 3 9]^Xl^r. RFm?^2 93&>6WS^ST>7':^ 
mimci^m^^tl 3. 56MH2. ^^V-ffiM 

x.t^5 0 0 w-- 1 0 Kwco^mi&m^^^mi^^ti. 

t-U3>K^tM (s i o,) tmm.G±,^cmm^ti 
[0 04 0 ] ^(Dismwm^r^mnm. m^U3o^m 

30 {tW±mmc. S iH,:fJ>^(mii^^»±L. H2;tfX 
«*&i!^4 3 35:>e>^2:^;^^il&^3 5 ^/M_.r H 2 :*7;:^:<>5 

0-1 0 0 0SCCM^iS5£$#a^. COJ: ^tcH 2 

x^mx^ti. RFmm2Qi>-^^mm^ri-y^i' I 

[0 04 1 ] COii^iC, -mm^riyT-t l 5%ffll.^T 

rcD^^ra. m5i3.o#rass<DH,*^;5^#w^^x 

[0 04 2] ^XiC. *^B^(Cfi£r>T*^CCii£ML/ci^* 

ccoc^rittH^'r^o sssic^j^^n/c^aa^i 31^0 

50 t^^3 66CLCDS«G€:tSaL/, SiH4:^X^l 
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5 0SCCM. o,:^r;^^9 OOSCCM<DifeSr«A 

»T>-f:M5(c. miSSitfilS, 5 6MHz. ^^V- 
1 spaces i H^;^*;^. 0,;*7XCD:7'^Xv:$:i^S$it. 

«l&^:ff±U, 3 0 0 SCCMCDi&SrHz:^:^^«LS 

[0 04 3 ] CCDct 5CCUrfiSJg5^S^?fofcS^GO 
«BEVfl=-0. 3Vme. l*ffililffil!feDit=5x 1 

EVfl=-2. 0 Vfig, ^ffigi{i^]KDit= 5 X 1 0 

^ ^ M^D r?* ^ X V C V DS^giC o r 0 fj: 

5 2 O'-v <Y ^ P jR+ •t' trr^ ^ - 5 3 L' T*?iM^ 
bO^ic-?^ ^am^mxo. ]^ma:7'^X-7^JBfi5<:T 

[0045] rj:i6. :^¥mkt±^^mmmmi<cmm^ti 

[0 04 6 1 ^/c. ±ie^S6cr)?efilr«. ^yn>#w 
>#w>^';^iur(j. TEOS (Si (oc.Hs) j 

[004 7 ] 5 6(c, ±iBjlifeo?f^.^r{i7jcS;^';^^^ 
Sg-SfecOT'^^l^ :rt/cb. 7KSJ:*rx^W:/^X-7:^>' 
/cm. 3rtCC**;S7:^^r«A'rS<D*i»^L 
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;3;cD^AigK*:^^'^il^S^L//c^^. cnkiRg^^ 
[ 0 0 4 9 1 5 6iC^fc. ±fBl|]56cDJfJSlT«, LCD 

mutcf}S. mmi^^x.j^m. LCDS«ffl«*i.©ffe(D« 

[005 0] 

MS^F^ V 33 > ^ W X *5 <fc D^K^ W * 2^ A 

T^T'5-:^7XvCVD0CcfcS)SBS*aS<DI^«c. 
:^':?^^*5a^rtCC^AU. 7klg:^:^^W:7'-^Xv;&ff^^ 
T'&or. 7K3R^^:7-^XvctJCD7km3&^f$^5n/ci^»; 

[0 05 1 ] com^^c. y'yX^tLX'&^^y'^:^ 

[0 0 5 2 ] ^/c. fi%m<Ofcib<DiyV ^y^^tfy^^B 

30 tf-SCids-cirSo 
[0ffio:>®*/j:Sfe^l 

[S 1 1 *^B^;0^3effi$n$LC DS^iiSMtoJlt^-:^ 

[S2 1 *^Hjcr)— ^j^jfJ^cc®ffl^nS':/^X':7CV 

[03] H2<D:7'-7X-7CVDJSJRS?»<DiS^jftT>-f- 

[H4] mmmy'y:^'^'^Jimr^fci^<DVb(oy'^:X'7 
C V D^HcD:?*'^ Xv5fe^^m^^-r WfEHo 
40 [ S 5 1 S 4 <D r?"'^ X-7^JS£#SO^®^. 

7 ; :7"'^XvCVDS!!.ffiS§g 

1 2 : T>r-:^^ 

1 3 : mmm 

1 5 : mmmriyr-r 

2 9 : W^iSma^ 

3 3:^1 

3 5 :^2;?7X#fef&lf 

3 6 ; mm-^ 

50 5 1 ; {7V2iiSMm 
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